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This report degcribes the

N programs at

++ processing ‘as Jf the end of 1976. - The. theory
0 . ~ *
programs’ shown here as well agTEQscriptiqhs

.
- . v, ! *
° .

programsjsfunotion,' has been describéd

[ .

~. L, oa report 1is intended solely as-a summary of the
> % T, : . '

-of our computer programs at the

a 4

present time.
{ s ; Ko ,
T program an“\introduction to. its

.

‘ 'a _short discussion of the research underlying
# .- x -

is given, together with a. prognosi
‘ development of the program: . S
. . R g Ly

: ’ . * L - AN
The research we present here.. does\ aot -
> A

* .

4 ~ N Y
natural language ppocessing project at Yale.

> 4
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1. RESEARCH AT YALE IN NATURAL LANGUAGE PROCESSING

* oA T e e

state ‘of the

“élsevhere:

inqlude'

N T ¢t -

(K]
-

pd

Yale that do automatic natural: lapguage

behind the

of how'those

i

capabilities

Far

overall intentfis .given:

" After the inpuf/output for that program has'been | presented,

that program

Ghe

’

1]
L3

.

.
.

.Rather, we_

3
computer .

i Thisf

each’ «

future“

every

)

. rs _
— 1 -SAM-- A ript based story undefstanding program. - SAM
' ' /’ 3 -t - A )
nded to model a human story understander reading

"s‘ﬂ

pry:, ab0ut which .% has detailed : knowledge upon * -

i

W
W m—*‘\ noe > ' L
4 ‘ “ * _f‘ S

. P :
_ whi?h he can\rely to hel Him tq‘understand, , Cod b R
' 3

® 2 - FRUMP - A £ast program /designed to’ skim a newsp pe ¥ !

< . looking for events i which it is in\eresned FRUMP is

|
i

.fl'
[



3 -PAM -~ A pfan based\.progra@

5 - WEIS/POLITICS - This 1is a .progrim designed ' to

.baséd on what we call "sketchy scripts," . ~
- - . N e
. ’, > ‘

N v ‘e N

7 L]

sto:Iba‘tQat’caLl upen'genéfal knowledge of human Boals -

N -

and relatidhships rather ‘than the detailed script world -

. ) S . ,
/
of SAM. * . .. : , s
. H R . R -, - R
= ':f ' < t

4 - TALESERIN - A program 1qéeﬁaeq to make up stories to gelf

J

.in ‘an interactivé mode:. TALESPiN uses pian Papa goal

to determine how évents relate in /the world . it. .

.
. o

-

& - . '

describing.
newspaper headlines and do ‘two possibie things:

codes the sqntehceé into a political coding sche

N - ' ‘ N .
by ‘political scientists; 2) It simulates (in/POLITICS

‘

mode) a person.with an ideological belflef system being
} :

informed of the event in the headliﬁes. The ‘program 1is

. » I ' ‘
then capable of’.answering questions based o# {Es belief
’ ) [ o

system about appropriate' responses of he
T 3 A
. - . . P
new events. ’ /
, .
+” ’ e
g - B LAY ’
v - /
/
. *
] . . p
. - [ 2 B ,/
L et J
4 vy ,
! . v!* ./
. \ §r e = o .
. ' .

13 . )
designed, to understand.
/ ..

U.S. to'the
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2 The Programs :

2.1 SaM Co. 2

v ‘ © SAM (Script Applier Mechanism) is a

,orunning at Yale that, was designed to understand storiés

/

", (SAM is described” in

#that rely heavily on scripts.

' Schank et al (I975), Schank and Abelson (1977) -and

< N : v @
¢

’C»llihgford chor7).

SN " to be fairly commonplace for which'a rich
A ’ i - 0] ) *

) knowledge Base is available.

;storres
Story 1 below telies on

. - « s, -
multiple knoéﬁedge"bases (called scripts) as well as
. ke —
having a, complication arise in one script as- a result
tg : SRR /\ L (\ ) . 1N
.o . of an odd occu%rence in a previous one.
. . . » . &

actual pewspaper%story that SAM has processed Stories

crL . 3 4, 5, and 6] are

- ready to handlb them but “the rest of SBM can!

. . . 4 .
M Y - R I3 .
. - — - 4 e
o s Re - ' -

“ N .I' ~ without tﬂ‘ parser. That is, the- parser is not yet
. 1 « v
/

TR R ' .fnput conceptualizations using Riesbeck’s analyzer

LI )
-

H
)
hai?

prograg.

Story 2. 1is an L

. /,"' ".g% e, - B
//ﬂ x ot (Riesbeck 1975) These are then fed to.'a program that
4 C° . 'a- . .
A 1ooks for script appliéability (Cullingford 1976).
[ N - . o .
» N R Wheﬁ-a'script Beems to be plicable, it is used by the
e T ', ‘script applier‘to make ‘inferencés about XQVents ‘thaf
- m‘ﬁ . g . c ) . . , a )
Y must haVe _.oécurred bétween eventsi pecifically .
g . L : Y . T, ° ‘. * ) . Z' ‘ 3
- ' . - - s .
. ‘g% r‘g 3 1 . . 5 3 ks

The stories processed by SAM tend i

L]

R

stories that SAM has processed\ .

. /A « SAM gnderstanés_ these stories and others 1like
. - - . Lo h . .
" ;/\A~i ¢ - them. By "understand" we means, SAM .can create a linked °
“ 4 - N s, = s Y . A
- // ) . causal chain of conceptualizay;ons that represent what
4’ < -
- bt AN

;/ o . took place in, each story SAM parses théﬁstory into '

sz
<

”

4

. -
. 4 S 3 . : i g
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. A .. - brought .’ intor. memory.

P ¢ [ -
(e L . L e .

. BT (ConCeptual Dependency) is intended to be interli nal

programs work by taking the

‘anceptual ) Dependency reptesentatf@n.
T 3 K

- A e - ‘l.‘ . ° N

. - B . . .-'_ . ¢ &\/‘

. ' v A

: \\ . Page. 4

-4

»
’ B . T - ’ ' . - v
mentioned. - K

. . - - $
2 . - . . \ R
. &' . .\ Vod
» . - .

The final internal representation

Conceptual . Dependency network. * We can generate
.. . , ,_“'. LT

paraphrases that are longer than the °

inférences made by the script applier are nEtained.

o . - . L ‘ . '4‘°
also generate 1) paraphrases that are shorte: and
. . - N

s ’

closer - to the. original-and 2) summaries that: r
. T ‘ o R

measures of the relative importance of events.within

;- ‘ . R R
sckipt/ . “o. D .
., . .o, L,

. v h
.
. .

A .

.,

In-additionijz; havewaeveloped a‘prdgr

as to ansWer

’
a ks ‘*

que tions about the input story fsee Lehnert, 19775

.

query the obtainéd- representation so

’
-

« N ° .‘.\

Since the representation 1anguage‘ that we-?use
f . .

ve

L

is- a, gigahtic

N s “
original:"-because

\
ely on
'

aﬁ‘tbat can )

PR ) \ '.

3

\

generatipﬁ‘in English is no harder for us than”’ in Lfny o

other language. We have also written ,genegation

-t ‘ T )

programs that translate the stories we understqnd<\into.
N Ca

-~

PR &%

LN
Chinese, Russian, Dhtch and Spanishs The translf
. 1\ F
output' ‘from ther,sefipt
v -Q - 1 K

> K
.

representgtion‘fibej into a ,script*jithat sdript' is

[N e “ - L] a. -

- Succeeding inputs ate analyzed

-
o
. N ’

Sy L

-

-
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', and che'résult is lookq.d for in ‘the , script. _If the

» . P ' . - "\ . > 7
.result 1is found any impdrtart events: that are¢ known to .

»

-

<y - . i - oL, .
. . norma'lly*qgcui‘ between the firfgﬁ: input and the . second - '
) - are ‘inférred. to pave happened,  This continutes until .
. - e s - . . . H
. NPT . : s
» sthere are no new inputs oruntil & new.input does 'not
‘" % . nmatch a part of the current script.~ . o . i}
N s - ..w \ 1 < . -
.- A - “o- {
“ Succeeding inputs may cause other scripts to- be ° P
- - a -
.ot . brought, in. - When a- new input does not ‘fit into’ the . :
4 LR . .. T } R * . xghf'_
script-predicted sequence,. SAM tffes to™ find a, B
T | L - :
- , s?:_ript—based .link between t‘:he' in\put‘ and what was - ’
.- - . : K - - i ‘0 - ' h't *
WP expected, S B . .
-~ o - . . \_w . . .
- \ Below is Story 1: Y.
XY V- . . ' 3 ‘ ' - " . N

4

St:‘ory 1: . John went to New York 'by Bus. On the bus he = .

~

'+ Y00 tdlked, to %n old ‘Jady. _When he':left the busp.he

s A -
. thanked, the' driver.’ lle took the subway to ,Leone”s On _

i . i ..

- :;,th’e subway hfézp‘qckét éfag"'p;ckgciq\ ‘Hé‘goit off the train . " .
. an;l entereq Leol{'lei's. Heﬂhad so'me lasa'éna..' When ‘the o .
L check came, . he discovered jhe : uldfl'f ‘pay. ;Th;e .
{ manage:ne_nt: ‘i:oid 'hin;‘he would .havelt_:‘o wash 'dis.he‘s\. . Wh'el‘l _ 3\; .
- ' he left, he c'a'ught".a’bus to New Haven. o - ) .,' v,
. Lo : . ) - o
Jz Long paraphrase: JOHN WENT TO A BUS STOP. "HE WAITED ;&-T-'B IT - N
A "FEW MINUTES: ﬁE ENTERED A BUS. THE I;RI\!:\ER,G(;I“"A'I‘{{E‘
_' ~ .° TICKET FROM JOHN. " HE WENT TO A SEAT. HE SAT DOFN . IN
" - ."IT’.- _ WHILE JOHN WAS ON THE BUS ;m o LADY AND..'.JI_OHNU , -. f
- L . : . e
A «Augfz”i).'# THE DRIVER, TOOK JOHN TO NEW YORK.-, HE WENI TO - ° >

de




- .
"

THE DRIVER. WHEN GETFING OFF THE BUS JOHN THANKED THE

. DRIVER., JOHN GOT OFF Tt

-
¢

HE ENTERED A STATION. HE PUT ,A TOKEN INTO THE

a

TURNSTILE. HE WENT TO THE PLATFORM.” HE WAITED AT IT A

~ -

FEW MINUTES. HE ENTERED A SUBWAY CAR. A THIEF WENT TO

JOHN. ' THE-THIEF PICKED JOHN/S POCKET. HE WENT. JOHN

.“x

. ’ - % )
WENT' TO_THE SEAT. HE SAT DOWN IN IT. THE DRIVER TOOK °

%

*JOHN TO LEONE’S. HE LEFT THE SUBWAY CAR. _HE LEFT THE-

STATION.

* HE ENTERED LEONE’S. HE LOOKED AROUND INSIDE 1IT.

-~ v

HE * SAW HE COULD. GO TO A TABLE. HE WENT TO IT. HE SAT,

*

DOWN IN.THE SEAT. HE ORDERED SOME LASAGNA. THE WAITER
INDICATED TO THE CHEF JOHN WOULD LIKE HIM TO PREPARE

SOMETHING. THE CHEF PREPARED THE LASAGNA. ' THE WAITER

A .
GOT IT FROM THE CHEF. THE WAITER WENT TO THE TABLE.
) <, g ’ .
. HE SERVED THE- LASAGNA {0 JOHN. HE ATE XT. °~ HE BECAME
FULL. ' " ‘ S .
. - . L \ .

HE ASKED THE WAITER FOR THE CHECK. JOAN GOT IT:

Y .

.

HE WAS UNABLE TO PAY THE CHECK. HE INDICATED TO' THE

FROM THE WAITER. JOHN READ THE CHECK. JOHN DISCOVERED

WAITER HE WAS UNABLE TO PAY THE CHECK. THE MANAGEMENT -

&
"
TOLD JOHN HE WOU&D HAVE HAD TO WASH DISHES.. HE "ENTERED

*‘.THE'KITCHEN. " HE WASHED DISHES. r,HE LEFT LEONE S

* o

Y
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.‘ AL WEBNL 10 THE BUS STUP.. HE WALTED Al It a i‘EW
i - LI
v

MINUTES. HE EgTERED THE BUS. THE DRIVER GOT THE

< TICKET FROM JOHN. HE WENT‘TO THE' SEAT:, HE SAT DOWN IN

. , ! P . ‘ ‘ .
. , (IT. THE DRIVER TOOK JOHN TO NEW HAVEN: IHE GOT OFF THE

BUS. , o R N

. , (Paragraphing hag .been qdded to the computer output for

. T é ease of réading.)' - y ) . =
. Below are questions asked to SAM (in "English),

v ' which have been angwered by SAM: - a
- . . -
. - . t
. ; > '
. <> . . .
. 'Ql: Why did John go to_ New York?

Al: BECAUSE. JOHN WANTED TO'GO TO LEONE’S. i’
. Q2: How did John get to Leone’s? e .
A2: JOHN TOOK A. "BUS TO NEW YORK AND THEN HE TOOK THE .
. - SUBWAY TO LEONE’S. 7.
. . Q3: Dpid anytﬁing.unugual happerr.on the bus?
A3: I DON"T REMEMBER ANYTHING.
NI : © « ~Q4: Dpid anything unusual happen on the subWay’\
. . A4: _ A THIEF PICKED) JOHN’S POCKET.
“a - © Q5: What did John?ordgr?.
: A5:  JOHN ORDERED LASAGNA.
N Q6: Did.anything unusual happen-at the restaurant?
. ° A6: JOHN DISCOVERED .THA.T HE COU'LDN T PAY THE CHECK
] ’ ' AND SO.HE HAD TO WASH DISHES.
.- ' " Q7: Why couldn’t John pay.the check? - .
- - A7: BECAUSE JOHN DID NOT HAVE ANY MONEY.
’ Q8: Why didn’t’ John have "any money?
A8: 'BECAUSE A THIEF PICKED JOHN’S POCKET.
Q9: How did John get back to New Haven? y o~ .
A9: JOHN WENT FROM LEONE 6 BY §UBWAY AND THEN HE
WENT TO NEW HAVEN"BY BUS. gy .
Qlo. How was John able to take the bus to New Haven?
Al’O PROBABLY JOHN HAD A TICKET. . P

’ —

rl

Below is the Chinese translation of Story 1 prq%DCed by
SAM: : ‘

v«

N

o Ta tzay ,charng twi chi che 1i1.* Ta gen i wey lag- tay
tay tarn’'i tarn,  Ta tsorng charng twu chih e - 1ii

shiah huoo che daw Leone’s cBuh le.- Ta“tzay dih shiah

John tzuoh charng twu,chih che daw,Neou Iue ghiuh 'le.

chivh chuh le. Ta "shieh ghieh'sy ji. Ta tzuoh dih ~

tiee 1uh chHe 1ii. . I ge par shoou toule chyan. Ta




.
. ® . [} A . H

L . . oL . ’ . . Page'8 -  ,

- , :
Csorng dih shiah t;gefihh che cruh chiuh le. Ta jinn /
. le Leone’s. -Ta: chr le i da 11 tsay. “Ta. tsorag char
: ~ farng madaw i ge janq.dhan. Ta fa shyann ta bu kee yii
) . * fu chyan. Char farng'jiaw ta bih shiu‘yaw shii bei tz.
Ta tsorng fang guar 1ii chu'chiuh le. Ta .tzuoh charng !
. ‘ tu chi che daw Shfn Gang chiuh le. ~ { © .
Story 2 was obtained from the New Haven Register. ‘
B . Story 2: . . ° ) X
g o c ES * b . , -
T ‘ ' ’ : A New Jérsey man was killed Friday evening yhen
C. o the ‘car in which he was riding swerved, off Route 69 and ~ ° !
(Struck a tree. David Hall,27, was pronounded dead at - <
i T ° the scene ‘by  Dr. Dana Blauchard, medical examiner. .— -
- - “ Frank Miller,' 16, of 593 Foxon Road, operator of the - . _
i vehicle, was taken by Flanagan Ambulance to Yale-New' . b
8 haven Hospital. He was treated and released. The
' Branford Fire'Department extricated the passenger from ot
.the vehicle. No chargesWere made. - Patrolman Robert '
- " Onofridb is continuing the investigatidn. .
. : . : L e

Question~Answering Qutput. — 8. s

o

» »> ~ s
: Q 1: Was anyope killed? . .
"A d: YES, DAVID HALL DIED. _ , -

"Was anyone hurt?
YES, FRANK MILLER WAS SLIGHTLY INJURED.

.
]
>0
W
s
-
.
-
|
3
-—

' ' ’ Why was Frank Miller*hurt?
: . BECAUSE-THE AUTOMOBILE HIT A TREE. ‘.

> .0
W Ly

-Did Frank Miller go to the hospital?
YES, HE WAS_IN YALE-NEW HAVEN. - ) . T
‘ wa:diq Frank Miller get to the hospitél? \

AN AMBULANGE TOOK HIM TO 'YALE-NEW HAYEN.

> O
o

[
>0
w

5:
Summary: : . .
AN ADTOMOBILE HIT A‘TREE NEAR HIGHWAY 69 FOUR DAYS AGO. -

- DAVID HALL, AGE. 27, RESIDENCE IN. NEW JERSEY, 'THE . ’

’ A PASSENGER, DIED.  FRANK MILLER, AGE 16 RESIDENCE AT 593 oo
e '; FOXON ROAD 1IN NEW HAVEN, CONNECTICUT, THE DRIVER, WAS . - CT oy
.« 7. SLIGHTLY INJURED. THE POLiCE DEPARTMENT DID 'NOT FILE ° oo
A ",  CHARGES. ‘ . ‘ . . B

*The rem?inder "of the stories 'shown‘ here were '
_ *  processed without,the parser. That is, they were imput .
ﬁt ‘ 7 . E< g .

>

in Conceptual Dependéncy - direcgly. . Also, . no

« v, ' question-answering run "was made. The-reasdn for this N P 1
. o . * 1s that these programs are, all separate entities and
\'_r B . bl . .

10 .

oL . S
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) : ; the people. concerned with parsing .and question

LA .

. - . - . 8,
angwering have not gotten around to looking at the

. o v

R kinds ‘Qf. things of which the edr.ipt aﬁplier-program is )
‘ . 3 Sanl . 08
. o ' . currently capable. . _ '
° . ’” >, -
' Stor.y 3. . . s
./ - R N

‘A Peﬂnsylvania man and his wife returning from a
Cape Cod vacation were killed in a violent crash on the -

- . Connecti/cut Tursnpike Saturday smorning The ‘victims ~
o . have been idéntified ds.John Gavin, 47, and his Wife
- . Mary, 41y of Morristown, Pa. Both Wwere Pronounced dead
L ' -_. _at tha scene by a ‘fledidal examiner. * Mrs Gavin’s

: y 19-year-old son, Grant Butler, ‘ miraculous}ty escapéd’ -
v Q~J'in_3u1=y in the one-ca'r dccident.
’

, .

Summary: - B oL w s
. ‘ [ ‘.; . R L N .. v . Y . s
e ' A VEHICLE HIT SOMETHING NEAK . A ROAD.” JOHN AND -
~ MARY * GAVIN, RESIDENCE IN RORRISTOWN, PENNSYLVANTA, ~* .
: DIED. UNEXPECTEDLY GRANT BUTLER,” AGE 19, WAS NOT HURT.
v . - ‘ " e ? v A b
- - ~ Y ° (XN
. - e _Story 4 -' ca ey
. . B R - CoL L : o - / -
. ¢ . ' NU MNu, the premier” of Burma,. and, his wife, Mrs U,

) axgived by. plahe in Peking on October 8, 1954 at the

" _ .v invdtation' of the People’s Republic of China. Chairman
_Hao and Mr U discussed economic Telations between Burma > .

.- « . and Ch,ina. o

. « Sunﬁ}ia_ry: Ve - - o . "'.;f, s

. . \‘ . ’ , . s : -

. CHATRMAN"* MAO,. THE  CHINK GOVERNMEN'f D, AND
PREMIER ‘U i, THE BURMA GOVERNMENT HEAD mscussnn,

Lo - . ~ CHINA BURMA ECONOMI ‘XF"F“A‘Iis IN PEKING, CHINA -7
ke - - Story 5" T, - '7 ' ] -.._ .
‘o . e * . s d' / . ? ’ -
- ', S, e o A passengér train carrying. tourists collided with
-0 . L a freight train in the -rugged Sierra Mad're of northern }
L . Mexico, At least 18 persons were killed .and 45 were ™
/" - . injured police reported today : !

. ' -~ . *
v

Summary B .

- - - 7%
. 114 P N .
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A PASSENGER TRAIN HIT A CARGO TRAIN IN THE SIERRA:
MADRE -MOUNTAINS, EIGHTEEN PEOPLE s DIED FORTY~FIVE
PEOPLE WERE SLIGHTLY . INJURED. N -

- “

"Alan L PlucinBki, age 17; . of, Fairfield, died

-‘cycle\he was driving orashed into a utility pole on
Dalton\ Woods Road. ' Plucingki was pronounced dead on

arrival at Milford Hospital, police-%aida {\/
SummaF?; - ‘ . .? " ‘ . |
. - a 4 B " -" . ' - '

3

A CYCLE HIT A POLE NEAR A,ROAD TWO DAYS.AGO. ALAN
PLUCINSKI, AGE 17, _RESIDENCE IN FAIRFIFLD CONNECTICUT
DIED. .. . ) e

t - Y
- i -

| future expectations: Our intenéiop is to supply SAM

' - . R - ¢ o
with more and more‘scripts until it can read’a great -

. variety 6f stories. Wé may also develop' ,parsers and
. - : e —

- ¥} 2 N
¢

-geﬁerators in other languagés‘go as to have a machifle

. Y .
translation cagability 'We -intend «shofgly tog

. .

LY ‘ 2

[ . ¢ Ty b
v .

=2.2 FRUMP" N

. . - . . .

’ERUMP (Fast Readiﬁg a&d' Undegsﬁanding Memqry;

Pioé;am) isﬂ a program that is ‘;nfended' ;o’skim a*

': newspaper quickLy while\ 1ooking f;r *fhing; it is‘
écrip;g Ehap SA&.‘ ;urtEermoré; i;s parsiqgu~;; dore

‘.JE;recq}y From the scripts. 'Afiggg a ;to;y has been
,idgnéifiea;to be relgvanf tp'é dqmafh of;—of' intéreét;

N R
2

‘
- ‘ 3

. . . ® X X i
~ the' particular items that dre_ interesting to FRUMP in

begin '"“

interegted in. FRUMP uses- siméler«—~}ess detailed *=

~

- 3
-, i
L.
—_ Y L 2
A )
e
. . 1
. . )
. E




. . X Co . ' ' R
\\\ : ' ) thag domain are predicted. ) Special purpose :
- 3
\expectations are set up tQ look for the concepts around
v ‘;,- bl .
which FRUMP s expectations are onganized. : Senggnces O

. . ’ i
I . ’

Y

‘ 5 are never com letel arsed. WHen a -relevant concept
dgis tee 44 11Ty g COMPLetely ' s

" ‘ is found rules of. English ate used to find the °

.
, - n .

Y ) information that FRUMP wants to kmow. o . S e
;, R ) . \ . o . : ’

: . e yRUMP_is a very fast program. comparéd . to SAM.»f T .

-~ . i While SAM often takes a few minute%°of CPU time:to read - . S
- a long: story, FRUMP rarely takes more .than ,2 “few 5 % .

seconds to read , the same story. .SAM is set up to
L i understand a domain fully enough 80 that it can detect

. ' en

'
-

problems or wunusual circumstanCes dnd understand tbe ) . ..

. : . kinds of complications that..can arise in a story (as it o

Y . . - . . P

, ‘ . . . . ) . . ) .
did in, story 1)." However, for very static newépaper) I

o

e

- stories describing ordinary events, we have come to-

. - s 1 ¢
. s ) believe ' that the ' full poWer’of SAM is a hindranoe at
. Lo R ’ ) A ,
v - T times. - * FRUMP can do mo more. than skim “a newspapa;"” . : y

a— Pl

’ o .story about which 1t has knowledge, but it~is very fast
- ’ 1] - * ‘ R ) A
at what it does. o ' ) N : .
PR R, P T . . RES) « foe & . s . ] Lot

L4 -~ T . ? - . -

r'd T e i ] . —
- -

e T . ' FRUMP also ‘has an update mode in which it can read ' .

: : ’ e
-8tories that are follow ups to stories it has already
, ‘ .. [ '. 5 ,
S T- . .read. 1In update mode FRUMP only notices pieCes of L
‘ .information connected With things it was interested iq/' S
L © . at the first reading that were . left undetermined and .
S - - 3 §§&
standard follow up information.. (FRUMP was programmed
- v
.~ . by‘Gerald DeJong). - . e . . A

- [ ' T - i ‘
) . ) . . - <

- Q ’ T : -

N N . - . . .
« - - . . C . . . e
P nc S C e / . . ) . . oy
L B . , )

ST . / - _

R
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. . . JInpuT: ‘ : R S i\v‘}z

. . .

Story 7 . . v = * o

A passenger{ train :carrying tourists, including - -
, some ericans, 'collided with a freight train in the ' ’
v . rugged Sierra Madre of . Northé?ﬁ/—ﬁexiﬁo, killing - at :
) o least seventeen persons and 1njuring %5, the police «?

s s reported today. . . E ) ‘ <
. . They said that\at least five bf the- injured were
Americans, and there were unofficial reports that one ;
of the dead was from New York' City . e / )
[ 4 - W [

Some of the passengers were travel agents, most

from Mexico City, making the trip as part of a toursim
\\\\ ‘ promotion, the police said.

.
"R Y - A - N

The American Society of Travel Agents had been
meeting in Guadalajara, though it was not known whether
any of the group were aboard the train. . .
< - One observatién car on the railroad to the Pacific
*  tumbled. into a 45 foot canyon when the passenger train
- smashed dnto the freight yesterday afternoon near .the
T village “of Pittorreal about 20 miles west of Chihuahua
City and 200 miles south of the United States border, -
- ’ the police said. , . -

l‘.:i‘

4 1

Ihe; said that rescue workers were still trying to
' : * pry ,apart the car’s wreckage to reach passengers.
trapped inside. the rescue squads could not use
cutfing torches on thé wréckage because spilled diesel
fuel might ignite, the’ police reported.
SUMMARY e ” . e

. ,
. -» Too.
.

. T \A TRAIN HIT A TRAIN rN‘MExrco 17 PEOPLE DIED. 45 -
‘ ; \PEOPLE WERE INJURED. _ g : . .

. Stog;.gz_’ -
) - - - 1)
. - " INPUT: ., , .
} . -0 1: < P % o 4
t, Officials here said .today that the failure of an *
' excursion train engineer to heed a stop signal was
- . responsible for the collision with a freight train on ;
. A - . Sunday that killed nearly a score of persons, including » »
R - . tw0'Americans. .

¢ a %

o .
- +

- . +he district 'attOrney's office said two other
Americans had been injured in the collision near the
. Barranca Del Cobre in the Sterta Madre. - . =

B . . N “ N s ) ’. * - ' ' v
- S : S ¢« . X ..
‘/E o . » ‘ 'N . [y 14 " - 'c- \ ,

"
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- N .- e i ‘. .7 B <, . .~ L

- - All ,the 'déad: were Mexicans except the twor.

] Americans and two Britons. Most of those aboard were

R ‘. Mexican travel agents, : ' :
. . The Americans were identiffed as Mart Mortellaro
S of Néw. York and Martin Ward whose hometown was still
. - not available., The district attorney’s office said the .
" . . two injured Americans werq Paul Joseph Callsen and Mary

Callsen, both of New .York, - v :

TR SUMMARY S N L o
) ) * " . ’ e ° ) . : ' -’ . )
- S - A TRAIN-HIT A TRAIN IN MEXICO. 17 . PEOPLE DIED. SN )
g : 45 PEOPLE _WERE, INJURED. THE ENGINEER WAS BLAMED FOR
. THE CRASH. ' S

Story 9, (/”_";‘*\\\ C. .ot
* INPUT: , s o :

-
-

. \
¢ ) . At leasty12 people were reported killed early
* . . today when an express train’ ran onto a flooded bridge ‘
Pwhose rails had been swept awéy, crashed through it and
plunged into a river in Kenya. o . e

r The official p§e§s ;geﬁcy reporteg'thatethé deg%h :
. . toll ' was at least 12 and that 70 werée injured 4n what - .,
. T railroad officials called the “worst passenger. train

. disaster in East Afrigan history. -

-

A . ,

. | SUMMARY: - , .

. " A TRAIN FELL INTO A RIVER IN KENVA. 12 PECPLE
DIED. 70 PEOPLE WERE INJURED. ' '

M »
‘ . .
s ¢ ‘ ' e

= " Story 10 ' ,

. .7, - INPUT:". ' v

P s
5 . .

A severe earthquake struck Northeastern Italy last
night, col apsing entire sections Qf towns northeast of -
Venice, nealt’ the Yugoslav- border, killing at least 95
persons and , injuring at least .1000, the ‘ffaliaq,
L. . interior ministry reported. . ' .

. . ? ‘..

°

- In" the city of Udine alone, a government spokesman -

. ¢ said they feared- at least 200 dead under the debris,

’ K - The city, om the main railroad between Rome and Vienna,

s R ) has a population’ of aﬁout 90000. . i}

-
&
-

. o .-.The  spokesman.™ for the  Caribinieri _the
) T, 'vpéf%mili;ary natienal police force, said’ there *had been
s reports of severe damage-fr 1f a dozen towns in the

N Y foothills of the Alps, with whole.families burted in -
\\‘Qh building coltapses:. Communicat ons with a +number of

. . TN J .-
Q L . B 49 o -~
“LRIC e R,

“

(3]
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N b . -
} [
.~ points in th€ area wg%e still out. L1
i - ’ L
- The arthquake was recorded at 6.3 on the Hchter
scale, ich measares ground motion.: In p0vulated
'+ sareas, quake registering 4 on that scale can/ cause
4 : .
. . moderalg damage, a reading of 6 can be severe and
< ©a reading -of 7. indicates a major earthquake o)
« - ) I . !
.- & L8 - o .
)' | , - ) —_‘L . Y \
: R f%’ " | THERE WAS AN EARTHQUAKE IN ITALY. 95 PEOPLE DIﬁD.,
g % 10000 PEOPLE °~ WERE INJURED. THE EARTHQUAKE R GISTEﬁED
6.3 ON THE RICHTER SCALE. -~ ~ . g .
‘ Story 11 o ”?uf
LT ' ‘ é 4
- CINPUT: « ¢ ,' e
. . s o ‘ . . . 4 v, *E N
A major~earthquake struck a, mountainou~ area of
Eastern Turkey today, and the go ernment sa d the death |
- toll could ‘be at least 3000. e
, v Nl BJ 4
s, First reporté quoted official sourced as having

said that at least 574ahad been killed nefr’ the Soviet . _

and Iranian bordens, but the defense minis ry said it

appeared 'that 3000 could be depd in one-cownéﬁip alone.
,4

The earthq ake struck at /2 :45 pm (7 25 New York

time). near Mourf¥:Ararat in Van Jprovince The. Kandil1

Te ‘ . observatory in IStanbul said [the quake hfd a magnitudg

6f 7.8 on the Richter #eale, [describing fit as ‘the worse

to strike.turkey since another 7.8 tremgr that killed

4 ‘ 30000 people in 1939 in the Erzincan arda.
? x . . Radio and televisign interrupted regular-
) < programming and played clagsical musiq dn mourning,for
the victims.. . |
SUMMARY: - . j -
. = THERE WAS AN EARTHQUAKE IN TURKEY. 3000 PEOPLE
- ' — DIED. THE EARTHQUAKE EGISTERED /.8 ON THE RICHTER

Vet _SCALE.<

Future expectatioh:’ In

P
=

-

- FRUMP to be tied in to gne of the wire services an our

- -
£ - B Sefe. [

““computer. FRUMP .will |eventually|be able to read

°

"' o incoming - stories }ookfng; for . ifems of particular

5

the near [future we expect . -~

interest to the users logged into the system. When- it

[

fl\gogwl



3 . . . vl L | o ‘<'.

%- : ; finds _ something ‘that 2.coh;orns-.’;tpfi knterest ~

s . . N . o . i

. o yspécifications previouslytset by. the’ users t witl " 7
:;i' snmmsrize- the key:points and ﬁiash“thst sﬁm;ar,'on the

et L.

L. . ; . -
, , 'user’s séreen. Evéntually we would dfopé that, 4t+ wilk AN a3
' o : be ~able to- answer questions supplied to iff by the _ .
' - PN ‘ I. N <
. interested user by running SAM-on the same . story when
S ) that i8 requested. , - - o . -
oo T3 - . o S A -

g ‘ ’ « | ‘Jhn
i o " - PAM (Plan‘§bplier Mechanisn) is aprogram .rimning ;

w . . at Yale that» isy intended to\ understand plan—based

. T 3 .

- stories. (PAM is described in § hank ind Abelson(1977)'

-~ -and —in - Wilensky (1976)) Stori s (12) and (13) below

. R were was processed by PAM. - Input |and o tput to PAM is
. I q

~ . R . 3 - , J ..

in English. -

»

$

s \ B
" L 3 A plan—based story’is oné in; which the central=. o :
, T e : charlcters must develop fairly novel\plans to deal with ~
S

. ... «probléms and interferences' that ha@e occurked with
1 .y : - :
- . Iespect to goals that they are interested in A taining -

" »Ql - . e " " . vy :, & . R . “ . ; " o ,J.
. Truly interesting stories }ke\\slan-based rathH ~ than ‘ .
. . * . £ ‘\ A .

x

» 2 { ¢
L ) e Script-based. . ’ } , \ \ a .
o . A - ! Y” ’
. over the past two yegrs we havé been developini a,. .
» , . Y . . B L a°’ ’ - i} )
* L. theory of how peoplé understand such complex stories -

o . \
. * (see Schank ‘ahd Abelson(1977)). PAM was an early tlest

v . of some of those theories (written by Robert Wilensky)

td ” * ~
. .

PAM uses knowledge about goals, themes, and planboxes,. .

- A

17




L& s Fe -
® L) , )‘ i : *
D £, - ~ ‘-‘V ’ ‘, - . ‘ - Page 16. ’. V%‘l’ A
P r . y : . . A
- ¥ . ) - - . g
. to fdgurg out the/ inténtions of all the ¢haracters it W >
. ) N 'P ' .' - . v . : [
. L hears about. The/program’s job ig to keep|track of the .- g ‘
. ' . / , N
“ ' goals /of eac}}f .of/ the 7 characters, in a story and to
3 / A ¢
: s - « . Angtefpret ,the }. »,actions -ag means. of gchieving thoSe-- PR .
godls. " Beld is Story (12), folloWed by the output "PAM ) oo
e * . . . . ;
roduces after/processing it. - . )
\ .

b 0 v . (3 ~
4 . -
* -

) Joh lovied Mary but she didn t want to marry him.
" . Ong/ dayi -a-dragon stole Mary from the dastle. -

- John got on top of his horse and k:blled\ the dragon. . ” N [
"/MAry dgreed tb marry hin. v, \ o :
. They 1ived happily-ever aftler., ’ N T :
' / 2 L o I . - ’ A
s ‘ ’ ,[ . -
. s /7 ;
- “r o [T : '/“, , L
Paraphrase LS \‘« AR L -
// / , [} » “7 B . 7’. _ -_,,:’ - g lt\' * ) “ 'n\f . S
f -/ - = - T - . . . 1} > - - ¢

' /- / JOHN WAS IN LOVE WITH MARY. SHE DID NOT: WANT TO (
"/ MARRY HIM. A DRAGON' TOOR HER _FROM_ A CASTLE.. HE.- +-— --— “—

/- LEARNED THAT THAT DRAGON HAD TAKEN-HER FROM THE CASTLE.,
J - HE MOUNTED A HORSE. .IT TOOK HIM TO HER. HE KILLED THE

S DRAGON. SHE WAS INDEBTED TO HIM. SHE TOLD HIM SHE WAS

g GOING TO rwégy'ﬂm HE, MARRIED HER. HE AND SHE WERE

4 HAPPY THEREAF R. -, . : e
. . - o > ) )
“,. ;a;’;; : Questions * s ! X ' .- , R

\Why did John gét.on his horse? )
BECAUSE HE WANTED,TO BE NEAR MARY,

/
/ \ o %@? o .

Y2 Why_did Mary agree /to marry John? * v oo ‘ R
BECAUSE SHE WAS INDEBTED TO HIM. . -

. Why did John kill the dragon? I . -
‘ * BECAUSE HE WANTED MARY TO NOT DIE. - -

. . \
] - >, [ . [
. . . ,

o B{el\;)w is Story (13) and the Qutpnt PAM dreates for .
S~ Ceder 00 Do : ’
° ., . 1'! . - o . ) " '

el INPUT . g ' - : .
A, ’- Lo John %sliked his’ job as the bank janitor. . s :

vl g ’ . i One dayifia thief ‘tried to rob the bank. ’ L

T . ' " .John jump&d on the thief and knocked him out. ~

PR . . The bank president made John the bank guard, B S -
; '!’ S . . John' enjoyed his new job S h

[ e o 18 R S




e

o)

- are some of the inferences PAM makes for Story 12+

. Paraphase

oY

+*JOHN DISLIKED BEING A. BANK JANITOR. A THIEF TRIED

'ROBBED THE BANK. JOHN LEARNED THE THIEF HAD. ROBBED IT. °
JOHN WANTED THE THIEF TOIOT HAVE THE BANK"S MONEY. :
JOHN KNOCKED THE THIEF--OUT. THE BANK WAS INDEBTED T0 ,
JOHN. THE PRESIDENT MADE'JOHN A BANK GUARD. HE LIKED -
BEING IT \

g

Questions RN o A

- ) Y

Why .did John knock the thief out? ’ C

BECAUSE HE WANTED THE THIEF, NOT TO-HAVE THE BANK'S
_MONEY. - 4 ..

Oy d1d the bank president make John'the bank guard?'-
BECAUSE THE BANK WAS INDEBIED TO JOHN. S

v

In order to understand these stories, PAM Tike

' SAM, must make implicit inferences to connect up the

N - 3
sentences of “the story it is processing.v.The following'

3 s

-

—..John wanted to, marry Mary “ . o

-

o]

Mary was endangered by the’dragon. :&

John learned ﬂhat the dragon had kidggpped Mary

John wanted to save Mary from'the dragon. ° ,

- John rode his horse to where Mary wasi ’

Mary became grateful to John for rescuing her. ,

John and Mary got marred.’ §1 - .’

- Many of | these. inferences‘ are- § dependent, on
B oo ’1 -

knowledge about how goals can be ;achieved. = For

8

example, to understand ‘why John killed tﬁe dragon,’ e

must know that kifling a captor is aﬁway to free.a

. captive. In addition, we must know that 41n order to

A‘
i
rescue Mary, John must first ‘be near her that riding a

horse; is a -way of changing ong’ s locatioﬁy agd that to

) &
3 ride a horse, it is necessary to mount itgr Without
Y} ' /' -~ -

this knowledge, we - could not understand why John got on -

.

‘_;,..
vor

<

his horse. "

3,
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-
v

fuvure expectationsf..We expect that in “the! next few

kyears the bulk of the tﬁeoretical work that we will be

» ‘ - 3
. ; ‘ doing _will- revolve -around’ a c‘go‘a]. any’ plan based
" s e w « "_,‘ t— . RN
. understander. .PAM is just a “prototype of such an

. ' .o understandél{énd.we'have stopped work on it in its

présent form., In® the next year we expect to build"

new version‘of’PAM that can hahdle much longer and more

. Lo : complex séories .that the one shovn above. Ideally a

. final version of PAM would” includ% SAM as.a sibroutine.

2.4 TALESPIN =~ = . %+ - ' .

—l - : ‘ described in Meehan (1976)) which makes up stories by '

o \

) simulating a world, assignfng goald to some characters

and saying what happens when these goals inéeract"bith”

.. *= | .events in the'simhlated world. The reader/user gets to
. . C - . {
. . R sppply much of the information about the initial state

e et ‘ ‘of the world, Such as the> choice of characters and  the "
T o ' . 6 * ‘

' 3, .
b 0, relationships between one character andwanother. - -
e

i N - .
2

TALESPIN %é; among other things, . a, progfam that

tests the godl and planning apparatus that we have Been

developing (Schank and Abelson (1977)). The program

' o .

M

characters that it knows’ about and then creating 2 plan

> 3 -

to dchieve that,goal. .

8’ ) o } . “,— R C ¢+ - Page )8

tells stories by violating a goal state for one of the.

T o TALESPIN is a program (written by Jim Meehan and

iy
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I . . ‘ * .' E
Below are two stories written by TALESPIN . Xpry 3
’ Iis in, af interactive mode where the user gets to make
*=
¢ ’ decisions. Story II i's told with o uSe‘r interaction.
. Upper cgse output s from the program, either as part
) ' 7of the story. ("JOHN BEAR ATE THE HONEY ")y or'as part of ,
. the question/answer dialogue {"HOW HUNGRY IS IRVING
. t . ] . .
.0 - BIRD[" ), Our answgrs ‘to these questions are t'yped when 3
E K "an asterisk (*). appears. A ‘ . )
A Stori' I: . :
% &k hk ok kK kkk WELCOME TO TALE-SPIN ***&****** -
= CHOOSE ANY OF THE FOLLOWING CHARACTERS FOR THE STORY:
e S "(BEAR BEE BOY- GIRL FOX, CROW AN'r‘gEN LION DOG WOLF
: X MOUSE  ° o AN
Do *+ . CAT GOAT CANARY) ‘ LW .
o, ‘ ( % (BEAR BEE -BOY CANARY) T T .
- - IRVING BEE IS AT THE, BEEHIVE el
- SOME HONEY IS AT THE BEEHIVE. _-
X IRVING BEE HAS THE HONEY. b .. .
e . SAM ADAMS IS AT A HOUSE.,
- WILMA CANARY IS AT A -NEST. .
. 1 - _‘
. -, CHOOSE ANY OF THE- FOLLOWING PROPS: Y -
- , (BREADCRUMBS CHEESE, BASEBALL) . .
[ *NIL ‘\' - . 5
o ' ‘.., 'CHOOSE ANY OF THE FOLLOWING MISCELLANEOUS IT_zgs
B .. (BERRIES FLOWER RIVER WORM) S P S
. .*  *(BERRIES' WORM) SRR et
- [ . _souE B’UEBERRIE'S ARE AT A BUSH.. e
«+ . K WORM IS AT'A PATCH OF GROUND. ~ -~ 8
- . - , . <’ e
JHO KNOWS ABOUT THE BLUEBERRIES? , L.
. ‘ 1: WILMA CANARY 2¢ SAM ADAMS  , 3: IRVING BEE
= e 4: JOHN BEAR PN LT
. . ‘-.. . - > *4 - . .
«* s;&" ot . LY 4 g:, « . .
¢ SR . JOHN BEAR THINKS THAT THE BLUEBERRIES ARE_AT THE
& BUSH ‘ . . .
b s Lo
. .'"HOW HUNGRY-IS JOHN BEAR? N .
; " I:VERY 2: SOMEWHAT 3:NOT*VERY 4:NOT AT ALL . <
. *4 . .. .
. ‘ .- ’ ’ " “ -
" . JOEN BEAR 1S NOT VERY -HUNGRY , i
. - .~ . K
- '} < .. R - ’ ’ - ‘v‘;‘:
O ‘ . " w - - 21 Lo }&%’
ERIC. - 4 & - - -/ :




LAy ‘)
o . .
I:A LOT .2: A LITTLE 3: NOT MUCH 4:NOT AT ALL Cok4 o . ‘e

WHO KNOWS ABOUT THE WORM? - SRR
l: WILMA €ANARY 2: SAM ADAMS =~ 3: 'TIRVING BEE °,
4: JOHN BEAR . . : ‘4
*2 . . . & < B

SAM ADAMS THINKS THAT THE WORM IS AT THE PATCH OF .  °,
GROUND. = ey

THIS IS A STGRY ABOUT ... | C e e
1: WILMA CANARY 2: SAM ADAMS 3: IRVING BEE . ,
4: JOHN BEAR - I
*2 . . . ’ L., ¢’
HIS ‘PROBLEM IS THAT HE IS .ed t R
.1: HUNGRY  *2: THIRSTY 3¢ HORNY 4: TIRED ~ Lo w
*] ‘ - T P A
SAM ADAMS IS SOMEWHAT HUNGRY. . ... B
SAM ADAMS WANTS TO GET SOME BERRIES v

« SAM ADAMS WANTS TO FIND GUT WHERE SOME BERRIES ARE. . e

Pa

DOES- SAM"ADAMS‘]:IKE WILMA CANARY? 1:A LOT 2:4 LITTLE vt

3:NOT . ) N

MUCH 4 NOT AT ALL Se . Xf"‘@ = —‘ :

%9 ; : ' oY
SAM ADAMS WANTS WILMA CANARY TQ TELL SAM ADAMS WHERE
SOME BERRIES ARE. . - < s

S
/ ¥, - B L ¢

DOES SAM ADAMS FEEL DECEPTIV'E TOWARDS WILMA CANARY‘7 . ~i‘ .

L3

o
-

" DOES SAM ADAMS FEEL COMPETITIV'E TOWARDS: WILMA €ANARY?

1: A}OT 2:A LITTLE 3: NOT MUCH “4:NOT AT ALL . *2 N S
. .SAM ADAMS DECIDES THAT WILMA .CANARY MIGHT WANT SAM - -
ADAMS TO GLVE WILMA CANARY A WORM. SAM ADAMS' WANTS TO e
ASK WILMA CANARY WHETHER WILMA CANARY WILL TELL SAM ' ° s,

ADAMS WHERE SOME BERRIES ARE IF SAM ADAMS GIVES WILMA
CANARY A WORM. SAM ADAMS WANTS-' TO - GET NEAR WILMA 4
CANARY.  SAM ADAMS WALKS FROM THE HOUSE TO-THE GROUND -
BY THE REDWOOD TREE BY GQING THROUGH 'A .VALLEY- THROUGH A*«
MEADOW. SAM ADAMS IS AT THE GROUND BY THE REDWOOD
TREE. WILMA CANARY THINKS THAT. SAM ADAMS IS AT THE ‘
GROUND BY THE REDWOOD TREE: ¥ SAM ADAMS ASKS WILM
CANARY WHETHER WILMA ‘CANARY WILL TELL SAM ADAMS WHE .

SOME BERRLES ARE IF SAM . ADAMS GIV'ES WILMA CANARY <, .
WORM. . - -
. ADOES WILMA CANARY FEEL DECEI"TIV'E OWARDS. SAM AIiAMSZ_) ’
):A LOT 'Z:A LITTLE 3:NOT MUCH : NOT JAT ALL *] .
i T 7 _* . A )- . r,
t - : . ,
WILMA CANARY TELLS SAM ADAMS THAT WILMA CANARY .
WILL| TELL SAM ADAMS WHERE SOME-BERRIES ARE. )
_ THINKS.PAAT WILMA CANARY WILL TELL SAM iD S WH%%EAgeﬂE . .
v. . . i \~ ) . ﬂn
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SAM ADAMS WANTS TO GET A WORM.
NEAR THE WORM,

2: *VALLEY*l
*YES :
AN_INTEGER BETWEEN 1 AND 2

P

]

. -
[N

A

£ -

r
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SAM ADAME

]

NG A VALLEY, WE CAN MAKE UP A NEW ONE 5’
N QLD ONE. DO YOU WANT TO USE ANY OF THESE? .

.

*. SAM ADM

S WALKS FROM THE GROUND BY THE - REDWOOD

TREE TO THE PATCH OF GRQUND BY GOING THROUGH THE- "MEADOW
THROUGH WII.?MA CANARY THINKS THAT SAM ADAMS ISN’T AT THE
GROUND' BY THE/R.EDWOOD TREE. SAM ADAMS TAKES, THE WORM.

ADAMS'\WAEPS TO_GET NEAR WILMA CANARY. '* SAM ADAMS.
WAL S EROM THE PATCH .-OF- GROUND TO THE GROUND BY THE
RE OOD TREE BY GOING THROUGH THE MEADOW HROUGH, "THE
VALLEY THROUGH THE MEADOW, WILMA CANARY"THINKS THAT
SAM ADAMS, IS AT THE GROUND BY THE HEDWOOD TREE. SAM .
ADAMS GIVES WILMA CANARY THE WORM WILMA CANARY THINKS

T SAM ADAMSUGAVE WILMA™ CANARY THE WORM., _WILMA
C ARY THINKS: THAT WILMA CANARY HAS THE WORM -

l

3,

HOW HUNGRY” IS WIIMA CANARY’ L . 2
. 1:VERY" 2:SOMEWHAT 3: NOT VERY 4:NOT AT ATL
- %1, . . "o

' X

" - WILMA CANARY EATS THE WORM. ' THE .WORM IS GONE.
‘WILMA CANARY IS NOT VERY HUNGRY. WILMA CANARY TEEtS
SAM ADAMS THAT SAM ADAMS IS NOT AT ALL SMART. SAM
ADAMS  LIKES WILMA CANARY NOT_AT ALL. SAM ADAMS TRUSTS
WILMA CANARY, NOT AT ALL. SAM ADAMS DECIDES THAT WILMA -

CANARY MIGHT ‘WANT SAM ADAMS TO GIVE WILMA CANARY SOME

CHEESE.

CANARYs> WILL. .TELL SAM ADAMS: WHERE SOME BERRIES ARE IF

SAM ADAMS GIVES ‘WILMA CANARY SOME CHEESE WILMA CANARY
. THLLS' SAM ADAMS THAT WILMA CANARY WILL ‘TELL SAM ADAMS
WHERE SOME BERRIES ARE. SAM ADAMS WANTS TO GET - SOME
CHEES‘E.\ SAM: \ADA‘ WANTS Tq FIND OUT WH’ERE SOME‘ CHEESE
. IS. ~ ‘ s ’

DOES SAM ‘ADAMS LIKE IRVING BEE? ° - -
1:A \ LOT  2:A-LITTLE " 3: Nor‘gyCH 4eNOT AT ALL

o g

*4

Bl -

DOES SAM ADAMS LIKE JOHN BEAR? -
1:A LOT 2:A LITTLE -3:NOT MUCH %: NOT AT ALL *,
SAM ADAMS DIDN’T FIND OUT WHERE SOME CHEESE IS.
SAM ADAMS DOESN'T GET SOME CHEESE : .-
}v 1] ’m -
DOES SAM‘ADAMS DOMINATE WILMA CANARY?
1:A LOT "2:A LITTLE 3 NOT MUCH  4: NOT AT ALL
‘et k3

- SAM ADAMS ASKS®~ WILMA CANARY' WHETHER~ WILMA |

.

5N

t 4

P

»r

~N

4.
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SAM ADAMS STRIKES WILMA CANARY. WILMA CANARY ' 1s
NOT AT ALL HEALTHY. WILMA CANARY WON'T TELL SAM ADAMS

WHERE SOME BERRIES ARE. SAM ADAMS DIDN’T FIND OUT

WHERE SOME BERRIES ARE. SAM ADAMS DOESN’T GET SOME
BERRIES.  THE END. '

) . ‘L - [y B
y - ' H '
M .’ : L . \_/« : . LIS

o N . a4
. Below is Story II. It was generated by TALESPIN

*'in a nph—interactive.’mode.\g']}hat i,é,‘_'l‘&LEﬁPIN itself

-

made aIl the decisions. f ) R

ONCE UPON A TIME GEORGE ANT LIVED NEAR A PATCH . OF
GROUND. = THERE WAS A NEST IN AN ASH TREE. WILMA BIRD
LIVED IN THE NEST. THERE WAS SOME WATER- IN A RIVER.
WILMA KNEW THAT THE WATER WAS IN THE RIVER. GEORGE

KNEW THAT THE WATER WAS IN THE RIVER. ONE DAY WILMA °

WAS VERY THIRSTY. WILMA WANTED TO GET NEAR' SOME WATER.-

WILMA FLEW FROM HER NEST- ACROSS A MEADOW THROUGH A

VALLEY TO THE RIVER. .WILMA DRANK THE WATER. WILMA WAS
NOT THIRSTY. - . o ' '

. v,

GEORGE WAS VERY- THIRSTY. GEORGE -WANTED TO GET
NEAR SOME WATER. GEORGE WALKED FROM HIS PATCH OF
GROUND ACROSS-THE MEADOW THROUGH THE VALLEY TO A RIVER
BANK. GEORGE FELL INTO JTHE WATER." GEORGE WANTED TO
GET NEAR THE VALLEY GEOKGE COULDN’T GET NEAR - THE
VALLEY. ’ GEORGE 'WANTED TO GET NEAR THES MEADOW, GEORGE
COULDN’T, GET NEAR THE MEADOW. WILMA WANTED. GEORGE TO.
GET NEAR.THE'MEADOW, “WILMA WANTED TO GET NEAR GEORGE.

WILMA GRABBED GEORGE.WITH HER CLAW. WILMA TOO GEORGE

FROM THE RIVER THROUGH THE VALLEY .TO THE MEADOW.
GEORGE WAS DEVOTED TO WILMA. GEORGE OWED EVERYSYING TO
WILMA. WILMA LET GO OF GEORGE GEORGE FELL "TO THE

~"MEADOW. THE END o

B . v . T
~ TALESPIN _which were mistakes. We presept—them Here to -

- , -

Lo ‘ - s A

% v

‘ﬁlo are ,two stories that wére generated by
NS

«a s

” .
give an idea of ‘the kind of problems that TALESPIN

solé%lliﬁg 1t$ stories.- The solutions are only

e
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very obvious when they are poor solutions as™shown
. .o .
below. - . ol
»
4 } a = ' ’ <
> ' N e ) // \ .
[ P ‘ ‘// o
. o // \ LY
» ~ "‘ '/ ' ‘
. A . . e . . ,
Story ,ITI . .
. ! 4 ‘ : -~ W
¢ A
. . _ :

. . T % -~ —

- WENRY ANT WAS THIRSTY. > HE WALKED. OVER 'T0 THE
RIVER BANK WHERE.HIS GOOD FRIEND BILL BIND WAS SITTING.

-~

HENRY SLIPPED AND FELL IN THE RIVER. HE WAS UNABLE 0
CALL FOR Hspr. HE DROWNED . . . i
TR
Story. IV e e A
v 4 - Wt - ’ N

. v

.y HENRY ANT WAS THIRSTY. HE WALKED OVER TO o THE .
RIVER BANK WHERE HIS GooD FRIEND BILL BIRD WAS SITTING. .
HENRY SLIPPED AND. FELL IN THE RIV"‘R GRAVITYADQOWNED. ‘

" a -
N N - - L -
¢ L . JEEIE A
- Y \
. . . -
Al
- - -

. . . v -

'2.5 WEIS/POLITICS —  —. : G

- - . . PN ¢ . »*
* . = vt ‘* . ’ ‘ »
P .,Dne of the projects we are world.ng on 1nv01Ves the
3 ! — )

coding ‘of new5paper headlines into\‘a:coding scheme of

use to political scientists. .The WEIS programn, consists_ .o

° > .

of ° two parts: a Conceptual Dependency parser, and a S,

—

discrimination net that reads the output - Conceptua1~

the

Dependency~ parses  into appropriate codings. On

v

done in .

occasion. fair ambnnt of inference must b'e

- °

order, to»-accomplish this coding after the inir‘t.ial' v

. ! -
.

- -

‘parse, . ) e - =

T . . »
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.
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.
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Below are some example serrtences that the WEIS

K

program has par9ed and coded (this program wass written

- \tyy Anatole Gershman and Q rald DeJong) S -
——— — . .t
) o ¢ - . “ -




}-Lao forces abandon Ban-Nhil to North Vietnam.
2-Cuba grants asylum. to a USA marine. . .

3-USA Navy task force which hag been on patrol on the
. . : Indian, Ocean for ° i -

< a gonth leaves the area.’ ' -

' ON 4-Kustria ex?elled 4°Chinese in a coqtroversy over. -
. " . the{y Status and . SR
- . ] +  activities. . ' ' . -

- . - 5-Algeria protested to Spain the .detention of an '
R 3 ", Algerian diplomat : \ o
. in connection with mur er/ of an oppo¥ition leader.

- te
6 . - . f N . .
- oY . .. . ._' L
- R s .

\ . s

. . ‘ . - - L.
o . The input* to thls program caused us , to “wonder

Y

¢ about-mddel;ling‘ the kinds of decisions that peliti'c'ians

. hd -t ' LI e I} ) ’

make ‘after receiving inpyts of this kind. Some - years
e . . I

- 8 . . “
ago Abelson (1966) conStructed a program that was

-~ ] , . . i .

' ’ . inténded to be a model of angid'eolog'ical cold " warrior.

v
L3

2 | ,' Mt did not work very well’largely because of the lack
i of understanding at the time of how to pro_E:e's’s natural o

/ " . ; language, With the_'adVen-t‘of scr:{;pts as &sed by‘ SAM,
N . . ~n . ¢ .

, G - we set,out to logk at the problemsagain. Below is qt‘he =

output_, of. the _POLITICS program (wr:(tten by Jaime .

. < ' S Carbone’fl)s Actual input anzg output is in Conceptual
“p - .
A . Depeqdency rather ‘than English ,-(Aetual English inputs,
. 5 . Y rand outputsas,shou’ld be _f:{;nished shortly. ) The input tg_\

A .
POLITICS is a -headline sentence of the WEIS bype.

- -

‘1 ' ’ . H X N . -
POLITICS is ‘then asked questions about what it bel'ieVes'
. i . .
. uncjerlieg .the motivations of th'e actors. ,The -ansWers

presented h'ere "are in accord with - one ‘.possible

v

la-

R ‘ - political o phiIOSOphy POiITIbS has a number of

< .
e .

possible philosophies that can be input to ie. -

< - ~ e
- ) T . e ; - S Y 4
AN * —— QRussia massed troops on the Czech border. ..
; ' - Why did Rusgia.do this ? 28 . .

3
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. [' N .

BECAUSE RUSSIA THOUGHT THAT IT COULD. TAKE CONTROL OF °
CZECHQSLOVAKIA "BY SENDING TROOPS.

What will Rassia do next ? ™ ) - . R

RUSSIA MAY ORDER ITS TROOPS INTO CZECHOSLOVAKIA i

What can the United States do ? o ® \ E o . -
THE UNITED STATES CAN DO’ NOTHING, IT CAN INTERVENE .
MILITARILY 1IN CZECHOSLOVAKIA BY SENDING TROOPS, OR IT

CAN INTERVENE DIPLOMATICALLY BY TALKING TO RUSSIA ABOUT

CZECHOSLOVAKIA. > . :

~ What should the United States do ?2- ) . I_" o . : - J;

THE UNITED STATES SHOULD INTERVENE MILITARILY. B B
° / ‘ , )
Russia sent massive arms shipments to ‘the MPLA in .
Angola. _ : . T
. ) LA s -t .
r . °. * ‘&
Why did Russia do this? ) .. , “
RUSSIA WANTS TO CONTROL ANGOLA THROUGH THE MPLA. )
- . What will the MPLA use the arms shipments for, 7 .
THE MPLA WILL ATTEMPT TQ TAKE ' OVER ANGOLA USING THE
- ARMS SHIPMENTS. '+ . L
: .. = SO 3
Mhat will ‘the other factions in,éngola do ? )
THE OTHER FACTIONS WILL ASK SOME OTHER COUNTRY FOR
ARMS. S T . , \\S .
2 , . ; . - .
Which country ? . . o -

. - -~ v'. x . . . ) :

THE UNITED STATES.: . . R .

- Should the US d6 anything about it ? ., . , ° - e
YES, THE US SHOULD SEND ARMS TO THE OTHER FACTIONS IN - . % E
ANGOLA, . - . .

* future expectations: The POLITICS progbrl'am' was ,dgné\__:/, : -
-, oo . - [ N . E [ ) M, 7 .
- largely to demonstrate the progiress_ we have.attained fn o e
. natural language prdc'es'sing bfsélving a problem that ‘ - o

o . R v '
was too :difficult -ten years ago. We consider the .
simulation of political apd. other beliefs to. be of o IR
. ) . v !P' N L ‘.c‘ ';' . .,‘ - l"> oo
oo A 2Y PR SN
. - . .. - LI o . -
RPN ;«'.‘4‘ = L o . .. “ L, E . ° n-‘. A:.“)‘., o
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" prime importance, however. . We have not yet "decided .
5 - . ~ -
s . v o ‘.
vhether to further extend this program. . ? .
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" 3'OTHER PROJECTS i

. L4 .
- ' = - N )
: g *
' - = ,
! ' ° There are a number of other projegts"that ‘are
’ going on at Yale Ia natural language processing that
s have not.-been described here. " The major ones are
. . / . T
involved .with “ the . problems of learning and
_ conversation.
N
R ¥ )
i Ghere are. two different learning projects
. ; i : .
! . un&erway.,- The £first, FOUL-UP, 4is an:adjunct to SAM
; ' that helps SAM parse texts that contgin vocabulary

items with %hich it ds not familiar., FOUL-UP (written

&

by Richard Granger) takes over control from the parser
) . . o

when the parser does not know a particular word. By
.using exbectaq%ons already present in the parser'and in
- thé script applier, FOUL-UP can predict enoﬁgh of the

meaning of' the word in question "to ‘allow SAM to

A

wr

continue along.

T2
>
are?

A

1

N 4

o

1. The car swerved off the road.

‘unknown

2. The car ran into an elm. .

unknown

1S

¥

°

-

E3

Iy

. 1
~where ‘swerve’ is

’

Examples ofiﬁﬁg kind of thing FOUL-UP can td#ndle
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“In . (1), iswﬁrve’- is rendered -‘as PTRANS (for

e ) . . -
explanation of" the primitive actions and other

>

-

0

of these words'in the.sense that it can. predict and

" understand their use within the present context .and

< -

" ither-similar contexts. The fact that ‘elm’ is a tree

is no£ discernable of course, but neither is it

f
\

relevant here. ’
: L} a -
. A
. . L]

Tﬁ% othér learning projecﬁ in which we are engaged

is an attempt to -model ¢the rules.by which a child.
.- i,.’\\ﬂ. 7 -
learns~elementary world knowledge and later -learns-. to

qﬁwutalk on the basis of that knowledge. The program we
are developing.léaéns~ éomp%e; inowledge from éim?le
basic supposit;ﬁns ' about Qha;’ can }easonaply* be
e#pectedﬂ;o be in Ehelhead of a chila of ag;/iess than

we

;é‘ x N : }
one yeaﬁé' The problem is to see how much we can learn
4 . -

«

from a minim91‘ set of presumably innate knowledge.

o : , N
(Work on this ‘program 1is being ‘done , by Mallory

1
»

Selfridge.f .
S -

€ K B l . — e -
e _conversational program_ is  just in 4dts
'beginﬁfggfgzgges. ‘Our goal is to create a program that

« can con&grse with a user _in natural” English:

Presently, work isibeing done on establisﬁing'é"syntak
- - - ety ' »
,w . . -

.

.

Y

.
-

g




semantics of conversation’ would delimit the

. choices in a given situation. - ,
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